Abstract. In order to construct the predictive maintenance optimization model, this paper takes the robotic intelligent processing and production workstation as an example, and analyzes the fault characteristics of the equipment on the workstation and the fault characteristics of the key components. The failure characteristics of the equipment can be characterized and the fault characteristic parameters need to be monitored, and the failure threshold is finally determined. This method can make the multi-equipment system maintenance timing planning and processing to get a reasonable arrangement and organization.
Introduction
Fault tree analysis (FTA) is a logical reasoning method for fault events, which clearly illustrates the failure process of the system. Failure Modes and Effects Analysis (FMEA) is a qualitative logic inductive reasoning method [1, 2] . It is a design method, which can effectively eliminate the hidden trouble in the equipment system design stage. The use of FTA or FMEA alone has its own shortcomings. It is easy to use the FTA to easily miss the bottom event, and the use of FMEA alone will increase the workload and easily lead to the failure of the failure mode and the analysis of the impact of the fault. However, if the fault tree analysis and reasonable combination of failure mode and impact analysis, the whole analysis process can be more based, but also to avoid duplication of the analysis.
For the running of industrial robots, the state of the robot system in a regular or continuous state monitoring and fault diagnosis to determine the status of the robot system to predict the future development trend of its state, based on its state of development trends and possible failure mode, in advance to develop a predictive maintenance plan, Determine the time, content, manner and necessary technical and material support that the robot should repair.
In this paper, the method of reverse comprehensive analysis is used to analyze the failure mode and fault characteristics of the robot automatic production line with the actual research situation.
Analytical Method
Due to the high degree of integration of the systems on the welding automation production line, the failure of one component will lead to the failure of the whole equipment. Therefore, this paper will mainly study the fault tree composed of OR gate.
Suppose the system has n bottom events i X , and there are m minimum cut sets j K .The fault tree is composed of n independent fault events, and both the bottom event and the top event are both occurring and do not occur. The structural function ) (X  of the fault tree can be expressed as:
The probability of occurrence of event
, The probability of occurrence of the minimum cut set
, The probability of the fault tree event ) (T p can be obtained by the structural function of the fault tree is: 
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When the probability of occurrence of each bottom event in the fault tree is less than 0.01, it can be approximated:
The probability of introducing the i-th bottom event i X can be expressed as:
The main purpose of calculating the importance of probability is to calculate the impact of each end event on the top event [4] , so as to obtain the weak link of the system and determine the key fault bottom event. In order to carry out better maintenance work for system critical fault bottom events, The traditional FMEA analysis table mainly includes key end event, fault reason, fault characteristic parameter and Risk Priority Number RPN . The lower the RPN value, the lower the risk of the failure mode, which includes three aspects: severity, incidence and difficulty, which are obtained by expert scoring. The analysis of the key end event FMEA table identifies the fault characteristic parameters that need to be monitored and analyzed. The RPN can be selected according to the characteristic parameters of the cloud platform data, thus determining the failure threshold of the fault feature parameters.
Robot Production Line Fault Tree Establishment
Industrial robot any key unit failure, it can't work, so the robot for multi-component series equipment. The same parts in different working conditions under the failure mode and failure of the system function performance is not the same? So only to understand all the various parts of the failure mode, in order to ensure that the fault tree analysis of the reasons for the failure of the system to improve the accuracy [5] . In this paper, the common failure modes of the common parts in the other equipment are given, and the main failure modes of the robot are given. Figure 1 shows the fault tree of the robot. Fig. 1 Robot fault tree. The failure of the fault tree, control computer, teaching pendant, servo motor, servo drive and electromagnetic brake failure can be further structural decomposition. Here only to explain the decomposition of the core of several core events [6] , such as the reducer in the deep groove ball bearings failure 2 X , gear teeth 6 X , PCI failure 16 X , motor encoder failure 28 X , rotor winding burnout 30 X and so on. In practical use, the various parts of the robot have high reliability, and the probability of occurrence of the bottom event is much less than 0.1. On the other hand, taking into account the logical relationship between the events at each end, and are mutually exclusive events, the bottom events can be considered as the smallest cut sets.
The probability of occurrence of the above event is 0.001 and the remaining event is 0. 
Summary
Based on the reverse comprehensive analysis method, the fault tree of each equipment in the production line is established, and the key fault bottom events are listed by the fault tree analysis method, and the fault characteristics of each equipment need to be monitored are determined. Parameters and failure thresholds, which provide the basis for the subsequent construction and rational optimization of the predictive maintenance model.
